T was isolated from a soil sample that originated from the Ximo region in Tibet.
T 5KCTC 22437 T ).
At the time of creation of the family Sphingobacteriaceae by Steyn et al. (1998) , Sphingobacterium and Pedobacter were the only two genera included. Since 2007, another five genera have been proposed: Olivibacter (Ntougias et al., 2007) , Mucilaginibacter (Pankratov et al., 2007) , Parapedobacter , Pseudosphingobacterium (Vaz-Moreira et al., 2007) and Nubsella (Asker et al., 2008) . Typical features of this family are the presence of the MK-7 quinone system, a relatively low G+C content (37-44 mol%) and a unique fatty acid profile (including iso-C 15 : 0 and many hydroxy fatty acids), although strains of Mucilaginibacter may also contain anteiso-C 15 : 0 as one of the major components (Pankratov et al., 2007) .
In a previous study of cultivable bacteria isolated on 0.16 TSB (Difco) agar plates from a soil sample collected from the Ximo region of Tibet, over 50 colonies were picked. One of these strains has been assigned to the novel species Lysobacter ximonensis (Wang et al., 2008) . In this study, strain XM-003 T was investigated.
Highly distinctive cream-or yellow-coloured, raised, semitransparent and slimy colonies developed on plates inoculated with terminal dilutions of the soil suspension. A representative colony was selected, designated XM-003 T , and purified using agar media. Growth did not occur on LuriaBertani or nutrient agar media; growth occurred only on low-nutrient media such as tenfold-to fivefold-diluted TSB (Difco). Cellular morphology was determined by using light microscopy. The gliding motility test was performed as described previously (Bowman, 2000) . Cells are Gramnegative, non-motile rods that occur singly, in pairs or in short chains.
Genomic DNA was isolated by using a bacteria genomic kit (CASarray Co.). Fragments comprising the nearly fulllength 16S rRNA gene were amplified by PCR using primers described as Lin et al. (2004) , and the PCR products were sequenced by Invitrogen. Identification of phylogenetic neighbours and calculation of 16S rRNA gene sequence similarity were achieved using NCBI BLAST and the EzTaxon server (http://www.eztaxon.org/; Chun et al., 2007) . Phylogenetic trees were constructed using the neighbour-joining and maximum-parsimony methods of Kimura's two-parameter model by MEGA version 3.1 (Kumar et al., 2001) . The topology of the phylogenetic tree was evaluated by using the bootstrap resampling method with 1000 replicates (Fig. 1 ).
Physiological tests, such as growth at different temperatures (5, 10, 28, 30, 32, 37, 42 and 45 u C), pH values (pH 5.5, 6, 7, 8, 9, 9.5, 10, 10.5 and 11) and NaCl concentrations (0, 0.5, 1, 2, 3 and 5 %), were performed by cultivating the strains on 0.16 TSB medium. Catalase and oxidase activities and hydrolysis of cellulose, starch, xylan, DNA, chitin and tyrosine were assessed as described by Smibert & Krieg (1994) . The oxidation of various compounds as sole carbon sources was tested using Biolog GN2 MicroPlates in accordance with the manufacturer's instructions with necessary adjustment. The inoculated plates were incubated at 30 u C for 48 h and were read with a MicroPlate Reader using Microlog 4.2 computer software to perform automated reading. Acid production from sugars was examined and single-carbonsource assimilation tests were carried out by replacing glucose in medium MM1 (Pankratov et al., 2007) with various carbon sources with or without phenol red. Other physiological and biochemical properties were examined by using the API 20E, API 20NE and API ZYM kits (bioMérieux) according to the manufacturer's instructions. Results are listed in Table 1 and in the species description. Antibiotic-resistance tests were performed as described by Zhou et al. (2008) .
For cellular fatty acid analysis, the strain was grown on 0.16 TSB agar for 48 h and then cellular fatty acids were analysed as methyl esters by GC (Agilent 6890N) according to the instructions of the Sherlock Microbial Identification System (MIDI), which was then used according to the manufacturer's instructions as described previously (Pandey et al., 2002) . The DNA G+C content of XM-003 T was determined by HPLC (UltiMate 3000; Dionex) (Mesbah et al., 1989) and quinones were isolated by using the method of Collins et al. (1977) and analysed by HPLC (Groth et al., 1997) .
Based on the 16S rRNA gene sequence, strain XM-003 T shows the highest sequence similarity of 96.0 % with Mucilaginibacter kameinonensis SCK T (Urai et al., 2008) . Phylogenetic analysis indicates that strain XM-003
T is a member of the genus Mucilaginibacter and clusters with M. kameinonensis as evidenced by the high level of bootstrap support (Fig. 1) . 16S rRNA gene sequence similarity of 97 % has been widely recognized as demarcating separate species (Stackebrandt & Goebel, 1994) .
According to physiological and biochemical tests, strain XM-003
T shares a number of characteristics with species of the genus Mucilaginibacter (Table 1) , but several phenotypic features vary between the strains (Table 1 and  Supplementary Table S1 , available in IJSEM Online). Fatty acid analysis showed slight differences between XM-003 T and its closest relative M. kameinonensis SCK T , but both strains lack anteiso-C 15 : 0 , which differentiates them from the type strains of Mucilaginibacter gracilis and Mucilaginibacter paludis. The fatty acid profile (.1 %) of strain XM-003
T included straight-chain fatty acids C 16 : 0 (6.8 %), C 14 : 0 (1.3 %) and C 18 : 0 (1.4 %), branched fatty acids iso-C 15 : 0 (26.2 %), iso-C 17 : 1 v9c (6.2 %), summed feature 3 (comprising C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) (26.7 %) and iso-C 17 : 0 (2.0 %), hydroxy fatty acids iso-C 17 : 0 3-OH (10.0 %), C 16 : 0 3-OH (1.5 %) and iso-C 15 : 0 3-OH (1.9 %) and unsaturated fatty acid C 16 : 1 v5c (3.1 %).
Combining the above results, we conclude that strain XM-003 T represents a novel species, for which the name Mucilaginibacter ximonensis sp. nov. is proposed.
Description of Mucilaginibacter ximonensis sp. nov.
Mucilaginibacter ximonensis (xi.mo.nen9sis. N.L. masc. adj. ximonensis pertaining to Ximo in Tibet in China, where the type strain was isolated).
Gram-staining-negative, non-endospore-forming, nonmotile, aerobic and irregular rods (0.3-0.5 mm wide and 0.8-2.1 mm long). Growth occurs only on low-nutrient media. Grows between 10 and 33 u C with an optimum at 28 u C. The pH range for growth is pH 5-8. Colonies are pale yellow, mucoid, convex and round. Growth is not detected in the presence of more than 1 % NaCl. Positive for catalase and oxidase activities and hydrolysis of aesculin and DNA, but negative for hydrolysis of casein and Tweens 40 and 80, activities of urease, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase and tryptophan deaminase and production of H 2 S and indole. Carbonsource utilization is detailed in Table 1 and Supplementary  Table S1 . Negative for trypsin and b-glucuronidase in API ZYM tests. Resistant to penicillin and nalidixic acid, but sensitive to tetracycline, vancomycin, erythromycin, kanamycin, rifampicin and tobramycin. Contains MK-7 as the major quinone and iso-C 15 : 0 , summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) and iso-C 17 : 0 3-OH as major fatty acids. Flexirubin-type pigments are absent. The G+C content of the type strain is 43.4 mol%.
The type strain is XM-003 T (5CCTCC AB 207094 T 5KCTC 22437 T ), which was isolated from a soil sample from Ximo village in Tibet, China.
